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The absorption and emission spectra were obtained with the instru~ents described previously. 3 Variable temperature spectra were recorded between 4.2 and 300K using a helium-gas-circulating cryostat. X-band EPR spectra(-9.1 GHz) on the powdered samples were obtained at -10-lSK using a Varian E-12 spectrometer equipped with an Air Products Helitran cooling systeme The microwave frequency was monitored with a transfer oscillator and a frequency counter, and the magnetic field with a proton nuclear magnetic resonance gaussmeter.
III. Experimental Results

A. Optical Spectra
The absorption and emission spectra of Pa 4 +:ThBr 4 closely ... for Pa :ThBr 4 • The ca·lculated energy levels are also shown in Table 1 and the two sets of empirical parameters are given fn Table 3 .
As one would expect from the structure of the host crystals, the cryst.al field parameters of ~he Pa 4 +:ThC1 4 are larger than for 
